Pseudoaneurysm formation caused by iatrogenic arterial injury during a regional anesthetic block is a rare complication. We report a case of a 56-year-old male patient who developed an axillary artery pseudoaneurysm caused by brachial plexus block performed for an upper extremity dialysis access operation. Successful repair of this pseudoaneurysm was achieved with endovascular stent graft exclusion. The repaired axillary artery with the stent graft remained patent after 10 years of follow-up. The successful long-term patency of this treatment and a strategy to potentially avoid this complication are discussed. (J Vasc Surg Cases and Innovative Techniques 2017;3:99-101.) Regional anesthesia techniques for upper extremity surgery are often used in the setting of outpatient surgery or for patients at increased risk of complications undergoing general anesthesia. Although proven to be safe and effective to provide adequate anesthesia for upper extremity procedures, 1-3 brachial plexus nerve block has been associated with various complications, which include bleeding, hematoma, traumatic arteriovenous fistula, local and systemic toxicities, and transient nerve injury. 4 We present a case of axillary artery pseudoaneurysm as a complication of axillary brachial plexus block, which was treated with endovascular stent graft exclusion with a remarkable 10-year patency rate. The patient consented to publication of this report.
Regional anesthesia techniques for upper extremity surgery are often used in the setting of outpatient surgery or for patients at increased risk of complications undergoing general anesthesia. Although proven to be safe and effective to provide adequate anesthesia for upper extremity procedures, [1] [2] [3] brachial plexus nerve block has been associated with various complications, which include bleeding, hematoma, traumatic arteriovenous fistula, local and systemic toxicities, and transient nerve injury. 4 We present a case of axillary artery pseudoaneurysm as a complication of axillary brachial plexus block, which was treated with endovascular stent graft exclusion with a remarkable 10-year patency rate. The patient consented to publication of this report.
CASE REPORT
A 56-year-old man with end-stage renal disease underwent creation of a left upper extremity arteriovenous (AV) fistula for hemodialysis. The anesthesia was performed through a left axillary brachial plexus block using an electric nerve stimulator.
The regional anesthetic block was successful, and the AV fistula operation was performed uneventfully as the patient was discharged to home as an outpatient. On the following day, when the regional anesthetic effect had dissipated, he reported dull discomfort in his axilla, particularly with arm elevation. The dull axillary pain progressively worsened over the course of 2 weeks, culminating in a hospital admission because of a painful pulsatile axillary mass. The physical examination noted a 2.5-cm Â 3.0-cm pulsatile mass in the left axillary fossa (Fig 1) . A duplex ultrasound examination of the mass confirmed a left axillary artery pseudoaneurysm.
The patient underwent endovascular repair in the endovascular suite with a stent graft used for pseudoaneurysm exclusion.
During the procedure, the Seldinger technique was used to obtain a right femoral artery access, followed by the placement A completion angiogram demonstrated successful pseudoaneurysm exclusion without endoleak (Fig 1) .
The patient was discharged to home the following day. His left axillary discomfort symptoms eventually resolved 1 week later, and he was able to return to work 10 days later without any symptoms. He returned for regular annual follow-up with duplex ultrasound surveillance, which showed a patent stent graft without endoleak. His left arm AV fistula was ligated 2 years later because of an infection-related complication. In his most recent follow-up, which was 10 years after the stent graft implantation, he continued to be free of symptoms, and duplex ultrasound imaging showed a widely patent axillary Viabahn stent graft with a fully excluded axillary pseudoaneurysm (Fig 2) .
DISCUSSION
Brachial plexus regional block has been used increasingly in past decades for patients undergoing upper extremity operations in outpatient surgical settings or in patients at risk for general anesthesia. As with any invasive procedure, brachial plexus block can result in certain but infrequent procedurally related complications. Arterial pseudoaneurysm secondary to a regional nerve block is an extremely rare adverse event. Only four cases have been reported in the literature previously, all of which underwent conventional open repair. [5] [6] [7] Although the use of an endovascular stent graft for arterial pseudoaneurysm exclusion has been commonly described for peripheral arterial complications, our case report is notable because it highlights successful long-term outcomes with a 10-year follow-up of a covered stent placed across a shoulder joint region. Endovascular repairs of pseudoaneurysms in various vascular beds using a stent graft have been extensively reported. 8, 9 This treatment strategy offers multiple advantages over open surgical repair because it can be performed via a femoral artery site, which is remote from the pseudoaneurysm location. This endovascular treatment obviates surgical incision and wide dissection in the region of the injured vessel. In addition, this treatment can be performed percutaneously, which does not require general anesthesia in contrast to an open surgical repair.
Since it was first approved by the United States Food and Drug Administration for clinical application in 2005, the Viabahn stent graft has been widely studied in various arterial occlusive disease and aneurysm conditions. 8, 9 The use of this endovascular device in the treatment of axillary artery pseudoaneurysms has also been documented. 10, 11 Although studies have shown successful outcomes in lower extremity arterial occlusive disease, 12, 13 researchers have raised concerns regarding its long-term durability when a metallic stent is placed across mobile joints such as the hip or knee region. 14, 15 Device-related complications, including stent thrombosis, stent fracture, or fragment migration, have been reported, which undoubtedly have dampened the enthusiasm of using this endovascular technology in the arterial circulation across an orthopedic joint region. 14, 15 Schoenefeld et al 14 reported that the durability of a covered stent graft device for popliteal artery aneurysm exclusion may be adversely affected by the flexion and extension movement of a knee joint. In contrast, the patency of Viabahn stent graft has been validated with favorable durability when placed in femoropopliteal segments across a knee joint. 12, 13, 16 In a randomized study in which the Viabahn stent graft was compared with a polytetrafluoroethylene graft for femoropopliteal artery bypass, McQuade et al 17 reported a comparable patency rate at 4 years of follow-up. Biomechanical investigations have identified a variety of different hemodynamic forces in the popliteal artery secondary to the flexion and extension motion in a knee joint. 18 Although our patient's functioning left arm AV fistula may have increased the upper extremity circulation, we do not believe it contributed to in the long-term patency because it was ligated 2 years later. The 10-year patency rate of the Viabahn stent graft in our patient, who had a successful axillary pseudoaneurysm exclusion, is remarkable because this underscores the durability of this device, given that it has been subjected to a longterm multidimensional rotational movement routinely exerted in a shoulder joint, including flexion, extension, abduction, adduction, and external and internal rotation.
Although an iatrogenic arterial injury caused by regional anesthetic block is a highly uncommon complication with an incidence of <1% in clinical studies, 1-3 we postulate that this is a potentially avoidable complication, particularly given currently available technology. In our patient, an experienced anesthesiologist administered the brachial plexus block using an electric nerve stimulator based on anatomical landmarks. Although such a practice is considered routine and safe in the hands of experienced practitioners, numerous randomized studies have demonstrated ultrasoundguided visualization clearly enhances the safety profile of needle placement and provides accurate anesthetic administration compared with anesthetic procedures performed without ultrasound guidance. 19, 20 A similar safety benefit of ultrasound-guided femoral artery access has been demonstrated in endovascular interventions, with significantly reduced procedural related complications. 21 Given the increased adaptation of endovascular procedures in the past decade, portable ultrasound equipment is now commonly found in many operating rooms. We believe ultrasound visualization should be used whenever possible when a needle is placed for regional anesthetic administration because it may potentially reduce the complication as seen in our patient.
CONCLUSIONS
The remarkable long-term patency of an axillary stent graft for pseudoaneurysm exclusion in our patient validates the beneficial utility of this minimally invasive endovascular modality. Further follow-up surveillance and clinical investigation are warranted to validate the therapeutic benefit of this endovascular treatment modality.
